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Abstract top 

Background and Objectives: Partner notification and social network studies 
of infectious disease often involve interviewing people to elicit their sexual 
and/or drug injection partners. Incomplete reporting of partners in these 
contexts would significantly hamper efforts to understand and control the 
spread of sexually transmitted diseases, HIV, and other infections. There 
are many reasons why individuals might not name their partners in 
interviews. This study provides a comprehensive assessment of forgetting 
as a cause of incomplete reporting of sexual and injection partners. 

Study Design: One hundred fifty-six persons in Seattle, Washington, at 
presumed high risk for HIV recalled their sexual and/or injection partners in 
two interviews separated by 1 week or 3 months. 

Results: Repeated, nonspecific prompting elicited, on average, 10% of all 
partners recalled in an interview. Subjects displayed substantial forgetting 
of partners across partner types, recall periods, and four independent 
measurement approaches, with up to 72% of partners forgotten. The 
number of partners recalled and subjective assessment of forgetting are 
moderate to good predictors of the number of partners forgotten. Recalled 
and forgotten partners do not differ dramatically on any of several partner 
variables. 

Conclusions: Forgetting is a primary factor in the incomplete reporting of 
sexual and injection partners. Interviewers should prompt repeatedly to 
maximize recall of partners. Reinterviewing is currently the best method 
available for identifying partners as completely as possible and should be 
focused on individuals who report many partners and/or sense they have 
other partners they cannot recall. 
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PARTNER NOTIFICATION and social network studies of infectious disease 
are crucial for understanding and preventing transmission of HIV, sexually 
transmitted diseases (STDs), and other infections.w In the provider referral 
approach to partner notification (and variations thereof), a health 
professional interviews an infected patient to elicit information about his or 
her sexual and/or injection partners in a confidential contact interview. The 
health professional then attempts to locate the partners to alert them of their 
exposure to the infection and urge them to seek counseling, testing, and 
treatment (if appropriate). In social network studies of infectious disease, 
interviewers elicit partners from individuals at risk for an infection. By 
describing the structure, composition, and dynamics of personal and social 
networks, researchers and health officials can predict the course of an 
epidemic, understand the social influences on risk behavior, and target 
preventive interventions more efficiently. 
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For effective partner notification and determination of network structure, 
reported sexual and injection contact information must be as complete as 
possible, especially for individuals who have many partners and thus may 
contribute disproportionately to the transmission of disease.£Mi Clinicians 
and researchers have long suspected that people often do not report their 
partners completely and have identified many potential reasons for this. One class of possible factors relates to consequences 
of the testing and notification process, including fear of reprisal/violence by partners, 12,13 fear of rejection by partners,™ 
reluctance to get injection partners into trouble,i3 resentment toward partners who may have infected the patient,i5 and 
patients' confused emotional state brought on by the notification of test results.16 Another class of potential reasons for not 
reporting partners involves impression management, privacy, and motivational issues, including the social undesirability of 
acknowledging involvement in potentially stigmatizing activities, 9,i7,i8 the code of behavior among drug injectors not to name 
injection partners, 13,16 concerns about conf identialitv. i 3,1 6,1 7,1 9,20 a subject's desire to keep an interview short,2i and a lack of 
rapport with the interviewer.22 A third class of possible reasons for incomplete reporting of partners consists of memory-related 
factors, including forgetting/memory errors, 13,15,23 a potentially large number of partners, 19,24,25 long recall periods,!! a 
patient's perceived lack of sufficient locating information, 13 and anonymous or casual contact with partners. 9,19,26-28 

Our study focused on forgetting and memory-related factors. In our study, the recall periods were relatively long, we 
encouraged subjects to report all partners regardless of the amount of information they knew about them, and many subjects 
had a large number of partners and some anonymous/casual contact with them. The study design also eliminated or minimized 
the influence of other factors potentially involved with incomplete reporting of partners. Our subjects participated anonymously, 
and we did not test them for any infection, nor did we collect identifying information about or attempt to trace partners. In 
addition, we recruited subjects who attended an HIV testing clinic or participated in projects restricted to drug injectors. 
Therefore, upon enrollment, subjects knew that the study interviewers knew the subjects had engaged in potentially 
stigmatizing risky sexual and/or drug injection behavior. We also assessed the impact of subjects' possible desire to keep 
interviews short and lack of rapport with interviewers. 

Forgetting is likely to be a factor present in all types of interviewing situations. Indeed, a sizable body of research indicates that 
forgetting in recall interviews is substantial for various types of social contacts (D. Brewer, unpublished observations). In 
conducting the study, we adopted the assumption implicit in partner notification and social network research on HIV/STD 
transmission that all recalled partners are valid (D. Brewer's unpublished review supports the validity of recalled social 
contacts). 

In this article, we provide estimates of the level of forgetting of sexual and drug injection partners in recall interviews. We used 
several methods for measuring forgetting. The main approach involves comparing partners mentioned in one interview with 
those mentioned in another. We also report here on subject correlates of forgetting to identify the types of individuals who 
require the most intensive interviewing. Moreover, we compare recalled and forgotten partners on a variety of partner variables 
to gauge the epidemiologic significance of forgotten partners. To describe further the kinds of partners forgotten, we also 
summarize subjects' self-reported reasons for forgetting particular partners. The discussion focuses on implications for disease 
control and interviewing practice. 

Method TOP 

Subject Recruitment top 

One hundred fifty-six persons who were presumed to be at high risk for HIV and other sexually and parenterally transmitted 
infections participated in the study between November, 1996, and November, 1997. We recruited subjects from three sources: 
the largest public HIV testing clinic in the Seattle metropolitan area (n = 66) (all clients attending the clinic for testing were 
eligible to participate in this study), an out-reach services program for gay/bisexual methamphetamine injectors (n = 5) (all 
program participants were eligible), and a large epidemiologic study29 of drug injectors in the Seattle area (n = 85) (all subjects 
completing that study were eligible). No data are available on the number of eligible persons who were invited, but declined to 
participate in our study. 

Design top 

We designed this study to control against forward telescoping and assess forgetting of recent as well as chronologically more 
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distant partners. Forward telescoping refers to when subjects recall events (e.g., partnerships) as having occurred during the 
recall period, although they actually occurred before the recall period.30 We interviewed subjects twice according to one of two 
follow-up conditions. In the short follow-up condition, the intended interval between interviews was 1 week, whereas the mean 
observed interval was 1 1 days (median/mode = 7, SD = 10). The recall period for partner elicitation in both interviews was 2 
years. For short follow-up subjects, the beginning calendar point (stated as a month and year) of the recall period remained 
constant in the two interviews regardless of the observed interval between interviews. In the long follow-up condition, the 
intended interval between interviews was 3 months, whereas the mean observed interval was 103 days (median = 95, SD = 
36). The recall period for partner elicitation was 1 year for the first interview and 2 years for the second. During the first 8 
months of data collection, we randomly assigned subjects to long and short follow-up conditions in a 2:1 ratio, respectively. 
During the remaining months of data collection, we assigned all subjects to the short follow-up condition to make interview 
scheduling efficient. Short follow-up and long follow-up subjects do not differ significantly or appreciably on any of 15 
demographic and behavioral variables. 

The different recall periods for the first and second interviews in the long follow-up condition eliminate forward telescoping of 
partners in the first interview as an explanation for partners recalled in the first but not the second interview. Furthermore, the 
short follow-up condition permitted assessment of forgetting of recent partners, and the long follow-up condition provided a 
more powerful means of measuring the true extent of forgetting by allowing memories of partners to decay during the longer 
interval between interviews. 

In this study, we also used an experimental factorial design to evaluate the effects of subjects estimating the number of their 
partners before recalling them individually and subjects thinking aloud as they recalled individual partners. Neither procedure 
influenced the number of partners recalled significantly or meaningfully (D.D. Brewer and S.B. Garrett, unpublished 
observations), and, therefore, we do not discuss them further here. 

Procedure top 

The study was separate and independent from all other studies and all services provided by the recruitment sites. We each 
conducted private, face-to-face interviews using microcomputers in closed rooms at our study offices or at the HIV testing 
clinic. We interviewed two subjects by telephone for their second interviews, because they could not travel to an interview 
location. For each interview, subjects received a $20 gift certificate good at one of several stores. 

Subjects in the short follow-up condition participated anonymously and scheduled the second interview at the end of the first 
interview. Subjects in the long follow-up condition participated anonymously in the first interview. At the end of the first 
interview, we attempted to collect locating information for contacting them later to schedule the second interview, although they 
were not required to give this information to continue in the study. If a subject did provide any locating or identifying information, 
we destroyed it after the second interview or 6 months after the first interview, whichever came first. 

Seventy-one of the 84 (85%) short follow-up subjects completed both interviews, whereas 52 of the 72 (72%) long follow-up 
subjects completed both interviews. Subjects who completed both interviews and subjects who completed only the first 
interview do not differ significantly or meaningfully on any of a host of demographic and behavioral variables, including the 
number of partners recalled. 

Interview Content and Structure top 

The first part of the interview included questions about subjects' demographic characteristics, drug use, and sexual behavior. In 
the second part of the interview, subjects recalled partners. The elicitation question for sexual partners defined sexual partners 
as those persons with whom the subject had genital or anal contact (i.e., all anal, manual, oral, and/or vaginal sex partners). 
The elicitation question for injection partners defined injection partners as those persons with whom the subject injected drugs, 
including those with whom the subject did and did not share needles. Therefore, injection partners include those persons with 
whom the subject might have had risky injection contact through needle sharing, sharing of other injection paraphernalia, 
syringe-mediated drug sharing, needlestick injuries/accidents, giving injections to others, or receiving injections from 
others 3i-33 (N.M. Flynn, R. Anderson, L. Clancy, et al., unpublished observations). The elicitation questions emphasized that 
subjects were to list all partners in the recall period, take as much time to recall partners as necessary, and refer to partners by 
first names, nicknames, initials, or brief descriptions. 

When a subject indicated that he or she could not recall any more partners or had been silent for an extended period (>30 
seconds) during recall, the interviewer prompted with a nonspecific question about additional partners (e.g., "is there any-one 
else you have had sex/injected drugs with in the last year/2 years?"). The interviewer prompted in this way until the subject 
insisted that he or she could not recall any additional partners. Next, the interviewer read the list of partners back to the subject 
to ensure that all recalled partners were correctly recorded, and then the interviewer prompted the subject again. If the subject 
recalled other partners at a later point in the interview, the interviewer prompted the subject again. 

The interviewer then asked the subject how many additional partners during the recall period he or she could not recall 
specifically or did not want to mention. At the end of this part of the interview, if a subject was a sexually active drug injector, the 
interview returned to elicitation of partners of the other type. The order of elicitation (i.e., whether sexual partners were elicited 
before or after the elicitation of injection partners) was balanced across subjects. In the second interview, the next part involved 
comparing all partners recalled in the first interview with all those recalled in the second. For partners mentioned in one 
interview but not both, subjects were asked why they mentioned the partner in only one interview. All other major aspects of 
interview content and structure were the same for first and second interviews. 
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The final section of the interview included questions about specific partners. Because of interview time constraints, these 
questions pertained to no more than the first 12 sexual/injection partners mentioned. For sexually active drug injectors with 
many partners of both types, the interview computer program determined at random whether questions were asked about 
sexual partners or injection partners only. The interview computer program also randomly assigned each subject to one of four 
separate subsets of questions about partners to reduce the length of the interview. Each subset included different questions 
about partner demographic characteristics, relationship characteristics, subjects' knowledge of locating information, and social 
interaction among partners. At the very end of the interview, subjects rated how uncomfortable and embarrassed the interview 
questions made them feel. 

Coding of Self-Reported Reasons for Forgetting Particular Partners top 

The first two authors jointly and inductively developed codes for the subjects' self-reported reasons for not mentioning 
(forgetting) particular partners in the second interview that they had mentioned in the first. The second author coded all 
responses according to this scheme, whereas the first author coded a random 25% subsample of subjects' responses. The two 
coders displayed generally high reliability. For the codes used by both coders (10 for forgotten sex partners and 14 for forgotten 
injection partners), the median kappa and phi are 0.97. All codes except one have kappas/phis greater than 0.63. Across 
forgotten sexual and injection partners, there are six other codes that one coder used but the other did not, and in these cases, 
the coder who used the code applied it to very few (1 -1 1 %) of the responses. In summarizing results, we collapsed codes that 
were essentially the same from a memory perspective. 

Statistical Analysis top 

We computed univariate descriptive statistics for the number of partners recalled and several measures of forgetting. We 
calculated Pearson correlation coefficients between various subject characteristics and selected forgetting measures. To 
compare recalled and forgotten partners, we also computed, within subjects, Pearson correlation coefficients between whether 
a partner mentioned in the first interview was recalled or forgotten in the second interview and various partner variables. Where 
appropriate, we used standard procedures for summarizing sets of correlation coefficients and using Pearson correlation 
coefficients to measure the magnitude of mean differences.34 

Results TOP 

Subject Characteristics and Representativeness top 

The mean age of the subjects was 38 years (SD = 9, range, 19-65). Eighty-eight percent of the subjects had graduated high 
school or earned a general equivalency degree, and 28% had a 4-year college degree or more education. Sixteen percent of 
the subjects were black, 1% were Asian American, 2% were Hispanic, 4% were mixed, 3% were Native American, and 74% 
were white. Twenty-three percent considered themselves homeless, and 44% were employed at enrollment. (An unmeasured, 
but probably relatively small, proportion of unemployed subjects were students). Twenty-two percent of the subjects were 
women. Ninety-two percent of all subjects were sexually active in the 6 months before enrollment, and 59% of the subjects 
were heterosexual, 28% were gay men, 3% were lesbian, and 10% were bisexual. Twenty-nine percent of the women reported 
trading sex for money or drugs in the 1 or 2 years before enrollment (recall periods varied across subjects). Of the sexually 
active subjects, 49% reported having had sex once a week or more frequently in the last 6 months. Sixty percent of the 
subjects had injected drugs in the 2 years before enrollment. Of these, 70% reported injecting once a week or more frequently 
in the 6 months before enrollment, and 31% had been in drug treatment in the month before enrollment. The primary drug 
injected was heroin for 68%, cocaine for 13%, speedballs for 11%, and methamphetamine for 9%. Very few (8%) subjects 
reported having been asked to recall partners individually by a health care worker (as in partner notification) or as part of a 
study in the previous year. 

Overall, our sample is behaviorally similar to patients with AIDS in the Seattle metropolitan area.35 The 66 subjects recruited 
from the HIV testing clinic are a 2.75% nonrandom sample of all clinic clients tested during the recruitment period. These 
subjects are representative of this client population in terms of age, gender, ethnicity, education, injection drug use, and sexual 
orientation (i.e., sample characteristics do not differ significantly from expected values on these variables for this client 
population). The 85 subjects recruited from the large epidemiologic study of drug injectors are an 1 1 .85% nonrandom sample 
of all eligible subjects in that larger study during the recruitment period. These 85 subjects are representative of this subject 
population in terms of ethnicity, education, primary drug injected, and sexual orientation. Subjects in our study included more 
men (p > 0.05) and persons receiving public assistance (p > 0.01) than expected. 

Number of Partners Recalled top 

Table 1 shows the number of partners recalled in the first interview (distributions for the second interview are very similar). 
Subjects tended to mention somewhat more injection partners than sexual partners. All distributions of the number of recalled 
partners are skewed to the right. Short follow-up subjects recalled approximately the same number of partners in the first and 
second interviews (sexual partners: r = 0.1 8, n = 66, ns; injection partners: r = -0.01 , n = 43, ns). In both interviews, subjects 
overall reported little discomfort or embarrassment (means range between 1 .28 and 1 .40 on a 4-point scale). 
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Partner Type n Mean Median Mode(s) 
Sex partners 

Short follow-up (2 yrs) 78 8.31 4.00 1 1- 

Long follow-up (1 yr) 65 6.89 3.00 1 1( 
Injection partners 

Short follow-up (2 yrs) 51 10.94 9.00 4 $ 

Long follow-up (1 yr) 42 12.36 9.50 1,12 V. 

Note: The recall periods for the different follow-up conditions are in p 

TABLE 1 . Number of Sexual and Injection Partners Recalled in the First Interview, by Follow-up Condition 

Extent of Recall Over Course of Interview top 

Across interviews and partner types, subjects recalled a notable proportion of their partners after the interviewer began 
prompting. On average, approximately 5% of all partners mentioned in an interview were recalled between the interviewer's first 
prompt and when the interviewer began reading back the list of partners. Another 5% on average were recalled after the 
interviewer began reading back the list, but before the question about how many partners were not recalled. Two percent, on 
average, were recalled at later points in the interview. Therefore, subjects recalled approximately 10% of all partners mentioned 
in an interview in response to prompting and reading back the list of partners. Other analysis shows that prompting and reading 
back the list elicit moderately more partners (in absolute and proportional terms) for subjects who recalled many rather than few 
partners before the first prompt (data not shown). 

Levels of Forgetting of Partners top 

Forgetting was prominent in our recall interviews as indicated by four independent measurement approaches. The first 
approach is a test-retest method that involves comparing, for each subject, all partners recalled in the first interview with all 
those recalled in the second interview. Because the recall periods for the first interview in both follow-up conditions referred to 
calendar periods that were embedded in the recall period for the second interview, partners recalled in the first interview but not 
the second can be considered to have been forgotten in the second interview. Although subjects on average recalled 
essentially equal numbers of partners in each interview, they tended to recall somewhat different sets of partners in each 
interview. Measures of forgetting based strictly on comparing partners mentioned in two interviews likely give underestimates of 
the true extent of forgetting, because partners who are forgotten in both interviews are not considered in the calculations (D. 
Brewer, unpublished observations). 

In the second interview, approximately half of all sexually active subjects forgot at least one sexual partner mentioned in the 
first interview. Approximately 70% of drug injectors in the second interview forgot at least one injection partner mentioned in the 
first interview. Across follow-up conditions, subjects in the second interview forgot a mean of one to four sex partners and three 
to five injection partners mentioned in the first interview. 

These numbers of forgotten partners are considerable in proportional terms (see Table 2 ). In the second interview, sexually 
active subjects in the short and long follow-up conditions forgot 14% and 25%, respectively, of the sexual partners they 
mentioned in the first interview, on average (measure A in Table 2 ). (For all the proportional measures we present, the 
proportional level of forgetting is simply the complement of the proportional level of recall). In the second interview, drug 
injectors in the short and long follow-up conditions forgot 22% and 39%, respectively, of the injection partners they mentioned 
in the first interview, on average. 
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Measure n Mean Median 

Sexual Partners 
Short follow-up condition 

A) Number in common between interviews/ 67 0.86 1.00 
Number in 1st interview 

B) Proportion increase in number unique 66 0.20 0 
from 1st to 2nd interviews 

C) Number in 1st interview/(number in 70 0.90 1.00 
1st interview + number S-estimated 

unrecalled in 1st interview) 
Long follow-up condition 

A) Number in common between interviews/ 46 0.75 0.93 

number in 1st interview 
C) Number in 1st interview/(number in 61 0.93 1.00 

1st interview + number S-estimated 

unrecalled in 1st interview) 
Injection partners 
Short follow-up condition 

A) Number in common between interviews/ 43 0.78 0.86 
number in 1st interview 

B) Proportional increase in number unique 43 0.34 0.21 
from 1st to 2nd interviews 

C) Number in 1st interview/(number in 42 0.86 1.00 
1st interview + number S-estimated 

unrecalled in 1st interview) 
Long follow-up condition 

A) Number in common between interviews/ 29 0.61 0.58 

number in 1st interview 
C) Number in 1st interview/(number in 37 0.87 1.00 

1st interview + number S-estimated 

unrecalled in 1st interview) 

Note: Summaries for measure C exclude subjects who were uncertain whethi 

TABLE 2. Selected Measures of Forgetting 

Just as subjects mentioned some partners in the first interview whom they forgot in the second, short follow-up subjects 
recalled approximately the same number of other partners in the second interview whom they forgot in the first, excluding new 
partners first encountered between interviews (data not shown). (No such comparisons are possible for subjects in the long 
follow-up condition because of the particular recall periods and interval between interviews). For short follow-up subjects, the 
mean proportional increase in the cumulative total number of unique (different) partners identified by a subject from the first to 
the second interview is 20% for sexual partners and 34% for injection partners (measure B in Table 2 ). That is, subjects recalled 
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additional partners in the second interview whom they forgot to mention in the first interview, resulting in a larger total number 
of partners identified. Other test-retest measures of forgetting for the short follow-up subjects (e.g., the proportion of all unique 
partners identified in the two interviews who were recalled in a particular interview) show very similar results to those in Table 2 
(data not shown). 

Overall, subjects forgot absolutely and proportionally more injection partners than sexual partners. In addition, for both sexual 
and injection partners, the level of forgetting is greater for long follow-up subjects than short follow-up subjects. 

A second, independent method of measuring forgetting is based on comparing the aggregated number of all partners recalled 
by short follow-up subjects with an estimate of the aggregated number of new partners for a comparable recall period. This 
estimate is scaled-up from the number of new partners encountered between interviews (i.e., partners with whom a subject had 
first sexual/injection contact after the first interview). We identified new partners from subjects' responses about why a partner 
mentioned in the second interview was not mentioned in the first. 

In the short follow-up condition, there are data available on the number of new partners between interviews for 62 sexually 
active subjects and 41 drug injectors. For each of these subjects, we scaled up an estimate of the number of new partners for 
the 2-year recall period with the following formula: (730 / number of days between interviews) * number of new partners 
between interviews. This procedure is likely to produce highly inaccurate estimates at the individual level, because short 
periods are not necessarily very representative of a particular individual's long-term pattern of accruing new partners. However, 
this procedure should provide a fairly reliable estimate at the aggregate level if the rate of accruing new partners during the 
period between interviews can be assumed to be representative of the previous 2 years for these subjects as a whole (or at 
least not to be greater than the rate of accruing new partners for the previous 2 years overall). 

The aggregate proportional recall measure based on the number of new partners represents the sum of the total number of 
unique partners mentioned by short follow-up subjects in one or both interviews divided by the sum of the scaled-up estimates 
of the number of new partners for the same 2-year period. These proportions are 0.40 for sex partners and 0.28 for injection 
partners. Although these proportions indicate that the majority of partners were forgotten (i.e., not mentioned in any interview) 
for the 2-year recall period, they are still likely to be underestimates, because subjects had their first sexual/injection contact 
with some partners more than 2 years before the interviews. In other words, the number of new partners for a given period is 
often less than the total number of partners for the period (D.D. Brewer, J.J. Potterat, SB. Garrett, S.Q. Muth, J.M. Roberts, 
and R.B. Rothenberg, unpublished observations). 

The third approach to measuring forgetting involves comparing recalled partners with subjects' diary logs of partners. For three 
subjects, all gay men, we were able to compare the sex partners recalled with diary-type or telephone number lists of sex 
partners these subjects kept for reasons independent of the study. All comparisons with the lists were made at the end of the 
second interview. One long follow-up subject kept his list for the 3-month period between his interviews. In the second 
interview, he recalled 89% (8/9) of his sex partners on the list. Two short follow-up subjects kept lists for longer periods, but 
reported that their lists were incomplete. The proportions of sex partners on the lists who were recalled in either or both 
interviews for these subjects are 0.74 (29/39) and 0.89 (24/27). These proportions are somewhat lower than the corresponding 
test-retest proportional recall measures for these subjects. 

The final method for measuring forgetting focuses on subjects' assessments of how complete their recalls were. A significant 
proportion of subjects thought they had or might have had other partners during the recall period whom they could not recall in 
an interview. Across interviews and follow-up conditions, 25% to 41% of sexually active subjects reported thinking they had or 
might have unrecalled sexual partners. Similarly, across interviews and follow-up conditions, 45% to 56% of drug injectors said 
they had or might have unrecalled injection partners. On average, subjects estimated that they had forgotten several partners in 
the first interview (means range between 3-28 across follow-up conditions and partner types). However, the subjective 
proportional recall measure representing the number of partners recalled in the first interview divided by the sum of recalled 
and subject-estimated unrecalled partners (measure C in Table 2 ) indicates less forgetting on average than the test-retest 
proportional recall measure (measure A). Also in contrast to the test-retest measure, the subjective proportional measure 
shows essentially equal levels of forgetting for short and long follow-up subjects. Both the test-retest and subjective 
measurement approaches, however, indicate that forgetting is greater for injection partners than sex partners. The subjective 
measures based on second interview data yield nearly identical results. Furthermore, very few subjects reported reluctance to 
name partners for reasons other than forgetting. Across interviews and partner types, only 1% to 4% of subjects said that they 
had one or more partners whom they did not want to mention. 

Subject Correlates of Forgetting top 

To describe individual differences in forgetting among subjects, we calculated the Pearson correlations between 
memory-related, demographic, behavioral, and contextual variables and selected test-retest forgetting measures. We 
computed the correlations separately for short and long follow-up subjects and then calculated a weighted (by n) mean of the 
two correlations for a particular independent variable. 

There are reasonably good predictors of the absolute number of partners forgotten in an interview (i.e., partners mentioned in 
one interview, but not the other). The number of partners recalled in the second interview is moderately positively associated 
with the number forgotten in the second interview, r= 0.67 (n = 1 17) for sexual partners and r= 0.53 (n = 75) for injection 
partners. The corresponding correlations between the number recalled and the number forgotten in the first interview for short 
follow-up subjects are 0.66 (n = 67) for sexual partners and 0.36 (n = 43) for injection partners. 

A subject's sense of whether he or she is forgetting any partners is also a moderate to good predictor of the number of 
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forgotten partners in an interview. (Note that forgotten partners here are "recallable" because they were mentioned in one 
interview). In the second interview, this sense correlates with the number of partners forgotten in that interview who were 
mentioned in the first interview, r = 0.56 (n = 1 1 7) for sexual partners and r = 0.27 (n = 75) for injection partners. The 
corresponding correlations between a subject's sense of whether there are or might be additional unrecalled partners in the first 
interview and number forgotten in the first interview for short follow-up subjects are 0.89 (n = 67) for sexual partners and 0.24 (n 
= 43) for injection partners. Across interviews and partner types, 81% to 86% of subjects who said they had additional partners 
they could not recall did in fact have other partners they recalled in the other interview (or in the same interview, after their 
making a judgment about whether they had additional unrecalled partners). Eighteen percent to 59% of subjects who said they 
did nor have additional unrecalled partners, however, also recalled additional partners in the other interview. 

There are no strong correlates of the proportion of partners mentioned in the first interview who were recalled in the second 
(see Table 3 ). Because this is a proportional measure, obtained correlations cannot be explained by a predictor variable's 
relationship with the absolute number of partners recalled. For sexually active drug injectors, there may be a general 
"forgetfulness for partners" factor, as the proportional recall measures for sexual and injection partners are moderately 
positively related. A subject's judgment that there are or might be forgotten partners also correlates slightly to modestly 
negatively with the proportional recall measure. The number of very recent new partners (number of new partners first 
encountered between interviews for short follow-up subjects) is moderately negatively associated with the proportional recall 
measure. This means that subjects with many recent new partners forgot proportionally more of their partners than subjects 
with no or few recent new partners. However, gender, sexual orientation, apparent alcohol or drug intoxication, and the number 
of partners recalled in the second interview did not correlate meaningfully with the proportional recall measure. Drug injectors 
and subjects who do not inject drugs also are equally likely to forget sexual partners. Furthermore, other results indicate that 
socially disadvantaged subjects (who had relatively little education and were homeless, unemployed, receiving public 
assistance, and nonwhite) were slightly more likely to forget partners than more advantaged subjects (f's range between -0.29 
and -0.07 across partner types). Seventeen other demographic, behavioral, and contextual variables (age, wakefulness, mood, 
embarrassment, discomfort, whether sexually active, sex frequency, primary injected drug, injection frequency, drug treatment, 
overlap of sex and injection partners, time between interviews, time of day, and interviewer-rated honesty, resistance, tension, 
and drug-related withdrawal) show only negligible to mild associations (r"s < .28) with the proportional recall measure. 
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Pearson Correlation With 




Proportional Recall Measure For: 


Variable 


Sex Partners 


Injection Partners 


Proportional recall of 




0.43 b (62) 


sex partners 






Number of injection/ 


0.07 (113) 


-0.09 (72) 


sex partners recalled 1 






Subject's judgment of 


0.39 u (111) 


-0.18(72) 


whether any forgotten 






partners 1,2 






Female gender 2 




D Oft (70\ 


Heterosexual orientation 2 


0.12 (112) 


0.20 (72) 


Drug injection in last 2 years 1,2 


0.00 (113) 




Intprvipwpr-ratpd intoxication 1 


-0.04 (110) 


0.12 (72) 


Number of new injection/sex 


0.40 b (37) 


-0.37 a (41) 


partners between interviews 







Note. Sample sizes are in parentheses. 
x ln second interview. 

2 Dichotomous, where yes = 2 and no = 1. 
a p < 0.05. 
b p < 0.01. 
c p< 0.001. 

TABLE 3. Selected Subject Correlates of the Proportion of Partners Mentioned in the First Interview Who Were Recalled in the Seco 
Interview 



Comparisons Between Recalled and Forgotten Partners top 

We computed Pearson correlations for each subject between whether a partner mentioned in the first interview was recalled or 
forgotten in the second interview and each of a number of partner, partnership, and network variables (locatability, frequency of 
sexual/injection contact, time since first and last sexual/injection contact, time since last met, relationship closeness, feelings 
toward partner, whether recalled before first prompt in first interview, and risky injection contact). We also calculated matrix 
correlations to assess whether recalled and forgotten partners form distinct subgroups or the core and periphery of a subject's 
sexual/injection network. Then, we summarized correlations across subjects for each variable by partner type. These 
correlations are based on the first 12 partners recalled by a subject in the first interview and partner variables as measured in 
the first interview. The partners included in these analyses represent, on average, 92% of sexual partners and 89% of injection 
partners recalled by a subject in the first interview. For sexual and injection partners alike, recalled and forgotten partners do 
not differ substantially on any variable examined. All mean correlations are less than |0.29|. We found similar results when we 
compared, for short follow-up subjects, partners recalled and forgotten in the first interview. 

Table 4 shows the mean proportions of partners mentioned in the first interview who were recalled in the second (measure A 
from Table 2 ) for epidemiological^ and psychologically important categories of partners. The means are based on relatively few 
subjects, because different sets of subjects were asked different questions, and some subjects had no partners in particular 
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categories (e.g., partners in last month). The levels of recall for most categories of partners tend to be some-what higher than 
the levels reported in Table 2 . However, the proportions in Table 4 cannot be compared directly with those in Table 2 , because the 
subjects summarized in Table 4 are random subsamples of the whole study sample and their proportions are based only on the 
first 12 partners recalled in the first interview. Relatively few recent contacts were forgotten, although recall is still noticeably 
incomplete even for partners with whom the most recent contact was within the last 3 months. In short, forgotten partners 
include partners who are epidemiologically and personally important. 



Short Follow-up Long Folio' 
Condition Conditic 



Category 


n 


Mean 


n 


Me 


Sexual partners 










Likely locatable 3 


4 


0.87 


5 


0.1 


Multiple sexual contacts with partner 


28 


0.91 


16 


0.1 


Sexual contact in last month 


6 


0.92 


— 


— 


Sexual contact in last 3 months 


12 


0.93 


— 


— 


Sexual contact in last 6 months b 


14 


0.90 


6 


0.* 


Close relationship (>5 on 1-9 scale) 


15 


0.96 


6 




Good feelings toward partner 


36 


0.94 


17 




Bad feelings toward partner 


12 


0.78 


10 


Oi 


Injection partners 










Likely locatable 3 


3 


0.74 


5 


o.c 


Risky injection 


8 


0.86 


6 


o.e 


Multiple injection contacts with partner 


21 


0.90 


11 


0.1 


Injection contact in last month 


9 


0.94 






Injection contact in last 3 months 


11 


0.88 






Injection contact in last 6 months 6 


12 


0.91 


4 


O.i 


Close relationship (>5 on 1-9 scale) 


11 


0.91 


4 


O.i 


Good feelings toward partner 


19 


0.94 


12 


0.1 


Bad feelings toward partner 


15 


0.89 


8 


0.' 



a Subject knows partner's last name, address, and/or telephone num 
b Refers to the period 3 to 6 months before the second interview for su 
in the long follow-up condition. 

TABLE 4. Proportion of Partners Mentioned in the First Interview Who Were Recalled in the Second Interview for Particular Categori 
and Injection Partners 

Self-Reported Reasons for Forgetting Particular Partners top 

For both sexual and injection partners, the most common self-reported reason for forgetting particular partners in the second 
interview who were mentioned in the first is "don't know/just forgot/no reason," which accounts for 22% of forgotten sexual 
partners and 31% of forgotten injection partners. Fifty-two percent of subjects who forgot sexual partners and 69% of subjects 
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who forgot injection partners listed this reason for at least one forgotten partner. Another common reason for forgetting both 
types of partners is that the most recent contact (social or otherwise) with the forgotten partner was a relatively long time ago 
(variably defined across subjects). A third common reason for forgetting sexual partners is that contact with the forgotten 
partner was marked by a bad, sad, or painful memory or experience. Many other reasons were given, but they accounted for 
small proportions (<10%) of forgotten partners and/or were listed by less than 10% of subjects. We obtained very similar results 
on self-reported reasons for forgetting partners in the first interview who were mentioned in the second. 

Subjects occasionally made spontaneous comments about forgotten partners indicating surprise that they forgot them, because 
they expected such partners would be easily recalled. Four percent or more of subjects made the following comments (which 
accounted for a small percentage of forgotten partners): recently saw forgotten sex/injection partner, frequent injection contact 
with forgotten injection partner, and forgotten injection partner is socially tied to a recalled injection partner. These comments 
reinforce the results in Table 4 that indicate subjects may forget epidemiologically and personally significant partners. 

Discussion TOP 

Summary of Main Results top 

Repeated prompting and reading back the list of recalled partners after the subject indicated she or he was finished recalling 
elicited a noteworthy proportion of additional partners. Four independent methods of measurement show that the level of 
forgetting of sexual and injection partners is substantial and may even be quite high. All of our methods for measuring 
forgetting, however, likely produce underestimates of the true extent of forgetting. By all measurement approaches, forgetting 
was greater for injection partners than sexual partners. The number of partners recalled and a subject's assessment of 
forgetting are moderate to good predictors of the absolute number of partners forgotten. However, there are few good 
predictors of the proportional level of forgetting. Partners mentioned in the first interview who were recalled in the second 
interview do not differ dramatically from those who were forgotten in the second interview on any of several partner, 
partnership, and network characteristics. Furthermore, subjects forgot many epidemiologically and personally significant 
partners. These results are remarkably consistent with research on forgetting of social contacts in recall interviews (D. Brewer, 
unpublished observations). 

Elimination of Other Explanations for Incomplete Reporting of Partners top 

Our design removed or minimized the influence of factors other than forgetting that might be involved in the incomplete 
reporting of partners. The results also suggest that social desirability and related factors did not play a role in the incomplete 
reporting we observed. For example, the proportional level of recall is not related to the number of partners recalled. The 
relationship between these variables would be substantially more negative, however, if some subjects consciously limited their 
reports to a certain small subset of partners in both interviews. In addition, very few subjects reported having any partners they 
did not want to mention and only four subjects acknowledged that they had intentionally not reported a partner in an interview 
when asked why they had mentioned the partner in one interview but not the other (for a total of eight such partners). 
Furthermore, a large percentage of subjects acknowledged having partners they could not recall specifically. 

Subjects' first interviews lasted essentially as long as their second interviews (1st interview mean = 33 minutes, 2nd interview 
mean = 36 minutes, for the 14 subjects who completed the study before an extra series of questions was added to the second 
interview). This suggests that any desire subjects might have had to shorten the interview did not affect either the length of time 
they spent in the interviews or, presumably, the level of their reporting of partners. The level of rapport between interviewers 
and subjects also did not seem to figure in the incomplete reporting in our study. Subjects reported very low levels of discomfort 
and embarrassment and recalled a similar number of partners in each interview (for those with the same recall period in both 
interviews). Subjects' tension, honesty, and resistance, as rated by interviewers, bear no relationship to the proportional level of 
recall. Moreover, subjects' level of apparent intoxication does not account for incomplete reporting of partners, as it, too, is 
unrelated to the proportional level of recall. In sum, forgetting is the only plausible explanation for our results. 

Implications for Understanding and Controlling Disease Transmission top 

Forgetting of partners may obscure transmission patterns and structures, especially at the local level. For instance, if an 
individual linking otherwise unconnected clusters, or components, of infected or at-risk persons is forgotten, public health 
researchers and officials may miss important data on how an infection spread (or could spread) and lose a potentially critical 
prevention opportunity. Similarly, forgetting may result in underestimating the overall density of sexual and/or injection ties 
among a set of individuals (i.e., ratio of number of observed ties to number of all possible ties) and other measures of network 
connectedness.36 These measures indicate how likely an infectious agent such as HIV will spread in a population. 10,37 

Delayed or no notification of forgotten partners may prolong an epidemic by allowing an infection to spread further. It is possible 
that many persons who are unaware of their infection or risk are not being notified, or are not being notified as quickly as might 
happen, because they were forgotten in contact interviews. Undoubtedly, certain partners may not be notified because some 
patients consciously withhold reporting them in contact interviews (D.L. Richter, L.L. Lindley, L.C. Sanchez, et al., unpublished 
observations) or because patients are unable to provide sufficient locating information for some partners whom they do report. 
Nevertheless, it seems quite likely that "recallable" partners are forgotten in contact interviews even though patients might be 
willing to report them and provide locating information if they were to recall them. Although many forgotten partners may be 
eventually notified as partners to subsequent infected patients who do recall them in contact interviews,38 missed opportunities 
for notification, treatment, and education because of forgetting would serve to extend the duration and scope of an epidemic. 

Implications for Interviewing Practice top 
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Our results suggest that interviewers should prompt repeatedly and read back the list of partners to the subject/patient to 
maximize the recall of partners. Individuals can recall additional partners beyond points in an interview where health 
researchers and professionals often stop attempting to collect data (e.g., when an individual says he or she can recall no 
more). 

In this study, reinterviewing increased recall substantially. Our results indicate that reinterviewing may be most productive 
(although not exclusively) with individuals who recall many partners in an interview and/or believe that they may have additional 
unrecalled partners. In our study, these individuals were moderately more likely to recall other partners in another interview 
than individuals who recalled few partners and/or believed that they had no additional partners. Individuals with many recent 
new partners also were more likely to forget recallable partners than individuals with few or no recent new partners. This may 
reflect "retroactive interference," which occurs when more recently learned information (recent new partners) interferes with the 
recall of information learned earlier (less recent or longer-standing partners). Individuals with many recent new partners might 
also be given high priority for reinterviewing. 

Reinterviewing has long been a recommended 39-46 and effective 47-57 procedure for eliciting additional partners. Our study 
shows that, in a research setting at least, this increase in partners elicited can be accounted for by partners who are forgotten 
in the first interview, but not the second (the phenomenon of "reminiscence"58). 

Enhancing Recall of Partners top 

Given the degree of forgetting we have documented, it is crucial to develop techniques to enhance the recall of partners. In the 
areas of eyewitness and food recall, interviewing techniques based on established principles of event memory increase recall 
substantially without any increase in the rate of errors 24,59-6i Further work is required to describe how partners are organized 
in memory ,62 develop supplementary interviewing techniques based on these cognitive structures, and evaluate the 
effectiveness of these procedures in enhancing recall of partners. 
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